Urinary metanephrines by liquid chromatography tandem mass spectrometry: using multiple quantification methods to minimize interferences in a high throughput method.
Determination of urinary metanephrines is requested frequently for the differential diagnosis and monitoring of pheochromocytoma. Although numerous methods have been developed, interferences are common and hinder most available assays. This study describes the development, validation and implementation of a reliable high-throughput LC-MS/MS method for the measurement of metanephrine and normetanephrine in urine. Metanephrine and normetanephrine were isolated from urine samples subjected to acid hydrolysis using solid phase extraction on a mixed mode cation exchange sorbent in 96-well format. The extracts were injected directly onto a Restek perfluorophenyl column and separated isocratically in 0.2% formic acid in 5% methanol with a gradient cleanout step to 50% methanol. Detection was accomplished using an API 3200 triple quadrupole mass spectrometer with electrospray ionization in positive mode. Data were acquired in multiple reaction monitoring mode. Three transitions were monitored for metanephrine and its deuterated internal standard; two transitions were monitored for normetanephrine and its deuterated internal standard. Two quantification methods were used to address metanephrine interferences without reducing throughput. The method was linear to 15,000 nmol/L. The limits of detection and quantification were 2.5 and 10 nmol/L, respectively. Within run, between-day and total imprecision values were at or below 1.9%, 2.5% and 2.7% for both analytes. The method correlated well with our previously used GC-MS method. Injection-to-injection time was 6 min. The validated LC-MS/MS method for measurement of metanephrine and normetanephrine in urine specimens was placed into service in August 2010 and has performed exceptionally well.